1) Thin film optimisation: XRD
Standard /2 XRD pattern collected on films prepared under 1 mTorr of oxygen with varying growth temperature using a Panalytical X'Pert Pro diffractometer equipped with a Cu tube and a Pixcel detector are presented in Fig. S1 (a). Several competing phases are present in the film and only at 850 o C does the 10 a p phase form. Standard /2 XRD patterns were collected on films prepared with different fluences at 850 o C using a Panalytical X'Pert Pro diffractometer equipped with a monochromated Co tube and a Xcelerator detector are presented in Fig. S1 (b) . To avoid the formation of the competing 3 a p phase, a growth temperature of 850 o C and a fluence of 0.27 Jcm -2 is used. Fig. S1 (a) XRD patterns of the optimization of the 10 a p growth showing the effect the growth temperature has on the film. The radiation used to collect the patterns was contaminated by Cu K  and W components marked with asterisks. (b) XRD patterns showing the effect of fluence on the formation of the 3 a p phase. The silver peaks that are present are a result of the silver DAG that was used to stick the substrates to the heater block. 3) Additional TEM images Fig. S3 (a) Unfiltered HAADF STEM image used in Fig. 8(a) , (b) HAADF signal recorded simultaneously with EELS spectra presented in Fig. 9(b) -(e).
4) Thermal stability of the thin film
To study the thermal stability of the film a sample was heated to 600 o C at a heating rate of 3 o min -1 ; once the film reached 600 o C it dwelled at temperature for 200 hours. The X-ray diffraction pattern of the film was then remeasured (Fig. S4) . No additional peaks are present in the XRD pattern after 200 hours, indicating good thermal stability at IT-SOFC operating temperatures.
AC-impedance was measured on 3 full thermal cycles and the extracted total conductivity is presented on Fig. S5 (a) . A good reproducibility is observed as highlighted in Table S2 with similar values of the conductivity measured at 550 o C for all cooling cycles. 
